
10/538313 

JC20Rec'dPCTyPTO 13 J UN 2® 



- 1 - 



Protective cap for a contact tube in a welding torch and welding 



The invention relates to a protective cap for at least one 
contact tube of a welding torch each provided with a bore for 
guiding and contacting a respectively fed welding wire, which 
protective cap includes a housing made of, or coated with, a 
poorly electrically conductive material and adapted to receive 
said contact tube, and a bore provided therein to allow the exit 
of the welding wire. 

The invention further relates to a welding torch comprising 
at least two contact tubes enclosed by a common gas nozzle, each 
of said contact tubes including a bore for guiding and contact- 
ing a fed welding wire. 

The welding technology is confronted with the problem of 
weld spatters occurring very frequently during welding opera- 
tions and adhering to the parts arranged next to the weld and, 
in particular, the contact tube. A plurality of such deposits 
may, thus, cause short circuits to form between individual com- 
ponents. The problem of adherence of weld spatter is aggravated 
by the use of electrically well conductive materials such as, 
for instance, copper or cooper alloys, or brass or brass alloys, 
which cause the material to heat up on account of the current 
flow and, hence, the weld spatter to readily adhere to the con- 
tact tube . 

Said problem occurs especially in two- or multi-wire welding 
torches, in which different controls and regulations are real- 
ized for the individual welding circuits, the weld spatter in 
those cases depositing between the contact tubes, which are to 
be located as closely adjacent as possible, and forming short 
circuits so as to render impossible the separate control and 
regulation of individual processes. 

In order to avoid the adherence of weld spatter, a current 
contact nozzle and contact tube for an electric arc welding 
torch are known from DE 199 04 348 Al, wherein at least on the 
wire exit side one or several different layers of one or several 
ceramic materials having thicknesses of between 0.1 and 0 . 7 mm 
are applied one above the other on the surface of the contact 
tube, which is roughened there. Those layers are electrically 
insulating and metal-spatter-repellent. It is, however, disad- 
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vantageous that such a coating of the contact tube involves in- 
creased manufacturing expenses while the service life of the 
contact tube is only negligibly extended. 

Furthermore, a device for spraying an antiadhesive against 
weld spatter into the gas nozzle of a welding torch is known 
from DE 44 26 993 CI. That welding torch comprises an anti- 
adhesive container connected to a spraying nozzle. It is, how- 
ever, disadvantageous that such a welding torch entails substan- 
tially increased structural dimensions, thus rendering impossi- 
ble any subsequent installation into existing welding torches. 

FR 2 512 727 A discloses a contact tube for a single-wire 
welding torch, which is protected against weld spatter and the 
high temperatures prevailing on the welding site by a ceramic 
coating or a ceramic sleeve in order to obtain an extended ser- 
vice life. The coating involves drawbacks because of its high 
manufacturing costs . 

GB 1 564 077 A describes a welding torch in which the con- 
tact nozzle is protected by a ceramic sleeve that is open in the 
direction of the welding site. Such a nozzle is, however, not 
able to protect the contact nozzle against weld spatter and 
hence extend its service life. The protective cap according to 
that document has no bore to allow the exit of the welding wire. 

DE 29 20 917 Al discloses a contact nozzle for protective- 
gas welding torches, in which a ceramic insulation may be pro- 
vided between the gas tube and the current -carrying contact noz- 
zle. That insulation sleeve serves to prevent a short circuit 
between the contact nozzle and the gas tube at a contact of the 
gas tube with the edges of a welding gap. 

US 5 856 647 A describes a plasma welding torch in which a 
protective cap is arranged to protect the nozzle from weld spat- 
ter. The opening provided in the protective cap, which is not 
intended to guide welding wires in that construction, is rela- 
tively large so that weld spatters may reach the interior. 

Finally, WO 95/32832 Al discloses a contact nozzle for a 
welding torch, the front tip of which is made of a higher- 
resistance material. The tip of the contact nozzles is fixed via 
screw connections. With two-wire or multi-wire welding torches 
having two or more contact nozzles, it would, thus, be impossi- 
ble to prevent a short circuit between the contact nozzles due 
to adhering weld spatter. In addition, the structure according 
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to WO 95/32832 Al requires a special construction of the contact 
tube, thus rendering impossible the use of commercially avail- 
able contact tubes . 

It is the object of the present invention to substantially 
increase the service lives of a contact tube and a welding torch 
equipped with at least one such contact tube. 

The object according to the invention is achieved by a pro- 
tective cap of the above-defined type, wherein at least two 
openings for receiving at least two contact tubes are provided 
in the housing and each opening is connected with a respective 
bore provided in the housing, wherein each bore is arranged in a 
manner corresponding with the course of the welding wire within 
the contact tube in the installed state of the protective cap, 
so as to enable a respectively fed welding wire to exit to a 
welding site through the bore of each contact tube and each bore 
of the protective cap. By using such a protective cap for two- 
wire or multi-wire welding torches having two or more contact 
tubes, these can be completely covered relative to the welding 
site, and the adherence of weld spatter can, thus, be prevented. 
This results in a substantial increase in the service life of 
such a two- wire or multi-wire welding torch. Another essential 
advantage consists in that the use of a protective cap of this 
type renders feasible the use of commercially available contact 
tubes without any adaptation work, and the costs for this wear 
part can, thus, be kept very low. Expensive coating of the con- 
tact tubes, for instance with a ceramic layer, is no longer nec- 
essary. In addition to avoiding weld spatter on the tip of the 
contact nozzle, the present protective cap will effectively pre- 
vent short circuits between the contact nozzles in two-wire or 
multi-wire welding torches. The respective arrangement of the 
bores in the housing of the protective cap for the welding wires 
safeguards the friction- free conveyance of the welding wire 
throughout the welding process. The present protective cap, 
thus, constitutes a cost-effective option to effectively protect 
contact txibes in two- wire or multi-wire welding torches and, 
hence, extend the service life of the welding torch. 

In an advantageous manner, the housing of the protective cap 
is made of a material exhibiting a low tendency to metal spatter 
adherence and, in particular, weld spatter adherence. If weld 
spatters do adhere nevertheless, this will not substantially af- 
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feet the welding process since the material of the protective 
cap is poorly electrically conductive or non- conductive and, 
hence, no short circuits will occur between the contact nozzle 
and the gas nozzle, or between contact nozzles. 

Similarly, the housing of the protective cap may be coated 
with a material having a low tendency to metal spatter adherence 
and, in particular, weld spatter adherence. 

In doing so, ceramics is particularly suitable as a material 
for the housing, or the coating of the housing, of the protec- 
tive cap. 

In an advantageous manner, fastening elements are arranged 
on an outer surface of the housing to enable the establishment 
of a clamping or screwing connection with a gas nozzle of the 
welding torch. This allows for rapid mounting and dismounting of 
the protective cap on the at least one contact tube, and on the 
gas nozzle of the welding torch, respectively. 

The fastening elements may be comprised of at least one web 
via which the protective cap is connectible with the gas nozzle 
in a manner that the protective cap is held as the gas nozzle is 
being slipped on, or fastened to, the welding torch. This con- 
stitutes a simple and effective option of realizing said fasten- 
ing elements. 

Furthermore, at least one further opening may be provided in 
the housing of the protective cap for receiving further elements 
of the welding torch and, in particular, for receiving a partial 
region of a torch body with the at least one contact tube fas- 
tened therein, thus enabling all conductive elements of the 
welding torch to be covered by the protective cap in the region 
of the gas nozzle, i.e., on the end of the torch body. 

In an advantageous manner, bores are provided on the housing 
of the protective cap to allow a gas fed by the welding torch to 
exit into the region between the gas nozzle and the protective 
cap. These bores can be provided for the most different welding 
torches, preferably in a manner corresponding with the gas out- 
let openings provided on the welding torch. 

According to another characteristic feature of the inven- 
tion, the bores are provided on the housing in a radially pe- 
ripheral manner. 

The protective cap may also be configured in a manner that 
at least one contact tube is integrated in the housing so as to 



form a so-called sandwich component. 

In doing so, at least one contact tube may be integrated or 
embedded in the housing of the protective cap over a partial re- 
gion. 

The integrated contact tubes are preferably made of an elec- 
trically conductive material, particularly copper or a copper 
alloy, in order to provide an electric connection to the welding 
wire . 

The object according to the invention is also achieved by a 
welding torch of the above-mentioned type, wherein an above - 
described protective cap is placed over at least a partial re- 
gion of the contact tubes. 

In a preferred manner, at least one opening for receiving 
the contact tubes and bores communicating with said at least one 
opening are provided in the housing of the protective cap, said 
bores, with the contact tubes arranged within the protective 
cap, extending in alignment or correspondence with the bores of 
the contact tubes so as to allow the fed welding wires to exit 
to a welding site through the bores in the contact tvibes and the 
bores of the protective cap. With a two-wire or multi-wire weld- 
ing torch of this type, the service life will be substantially 
extended by such a configuration of the protective cap. 

The contact tubes in this case are preferably made of an 
electrically conductive material, particularly copper or a cop- 
per alloy, in order to provide an electric connection to the 
welding wires. 

The present invention will be explained in more detail by 
way of the accompanying drawings, which illustrate exemplary em- 
bodiments of the invention. 

Therein: 

Fig, 1 is a schematic illustration of a welding machine or 
welding apparatus; 

Fig. 2 is a perspective view of a protective cap in a sim- 
plified, schematic illustration; 

Fig. 3 is a further perspective view of the protective cap 
according to Fig . 2 ; 

Fig. 4 is a front view of the protective cap according to 
Fig. 2; 

Fig. 5 is a rear view of the protective cap according to 
Fig. 2; 
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Fig. 6 is a partially sectioned side view of the protective 
cap according to Fig. 2 arranged in a gas nozzle; 

Fig, 7 is a sectional illustration of the protective cap ac- 
cording to Fig. 6 arranged in the gas nozzle; 

Fig. 8 is a perspective view of a further exemplary embodi- 
ment of a protective cap in a simplified, schematic illustra- 
tion; 

Fig. 9 is a further perspective view of the protective cap 
according to Fig. 8; 

Fig. 10 is a sectional side view of the protective cap ac- 
cording to Fig. 8; and 

Fig. 11 is a sectional, schematic side view of a further ex- 
emplary embodiment of a protective cap having integrated contact 
tubes . 

Fig. 1 depicts a welding apparatus 1, or welding installa- 
tion, to be used in various welding methods such as, e.g., MIG/ 
MAG welding or WIG/TIG welding, or electrode welding methods, 
double-wire/tandem welding methods, plasma or soldering methods 
etc. It goes without saying the the solution according to the 
invention may be used with a power source or a welding power 
source . 

The welding apparatus 1 comprises a power source 2 including 
a power element 3, a control device 4, and a switch member 5 al- 
located to the power element 3 and the control device 4, respec- 
tively. The switch member 5 and the control device 4 are con- 
nected to a control valve 6 arranged in a feed line 7 for a gas 
8 and, in particular, a protective gas such as, for instance, 
carbon dioxide, helium, argon or the like, between a gas reser- 
voir 9 and a welding torch 10. 

In addition, a wire feeder 11, which is usually employed in 
MIG/MAG welding, can also be activated by the control device 4, 
an additional material or welding wire 13 being fed from a feed 
drum 14 into the region of the welding torch 10 via a feed line 
12. It is, of course, possible to integrate the wire feeder 11 
in the welding apparatus 1 and, in particular, its basic housing 
as is known from the prior art, rather than designing the same 
as an accessory device as illustrated in Fig. 1. 

It is also feasible for the wire feeder 11 to supply the 
welding wire 13, or additional material, to the process site or 
welding site outside the welding torch 10, to which end a non- 
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consumable electrode is preferably arranged within the welding 
torch 10, as is usually the case with WIG/TIG welding. 

The power for building up an electric arc 15 between the 
consumable electrode, or welding wire 13, and a workpiece 16 is 
supplied from the power element 3 of the power source 2 to the 
welding torch 10 via a welding line 17, wherein the workpiece 16 
to be welded, which is formed of several parts, is likewise con- 
nected with the welding apparatus 1 and, in particular, the 
power source 2 via a further welding line 18, thus enabling a 
power circuit to build up over the electric arc 15, or over the 
plasma jet formed, for a process to take place on the welding 
site. 

To provide cooling of the welding torch 10, the welding 
torch 10 can be connected to a fluid reservoir 21, particularly 
a water reservoir, by a cooling circuit 19 via an interposed 
flow control 20, whereby the cooling circuit 19 and, in particu- 
lar, a fluid pump used for a fluid contained in the water reser- 
voir 21, is started as the welding torch 10 is put into opera- 
tion, so as to effect cooling of the welding torch 10. 

The welding apparatus 1 further comprises an input and/or 
output device 22, via which the different welding parameters, 
operating modes or welding programs of the welding apparatus 1 
can be set and called, respectively. In doing so, the welding 
parameters, operating modes or welding programs set by the input 
and/or output device 22 are transmitted to the control device 4, 
which, in turn, will subsequently activate the respective compo- 
nents of the welding apparatus 1. 

Furthermore, the welding torch 10 in the exemplary embodi- 
ment illustrated is connected with the welding apparatus 1 or 
welding installation via a hose package 23. The hose package 23 
accommodates the individual lines from the welding apparatus 1 
to the welding torch 10, The hose package 23 is connected with 
the welding torch 10 via a coupling device 24, whereas the indi- 
vidual lines arranged in the hose package 23 are connected with 
the respective connections of the welding apparatus 1 via con- 
nection sockets or plug- in connections. In order to ensure the 
appropriate strain relief of the hose package 23, the hose pack- 
age 23 is connected with a housing 2 6 of the welding apparatus 1 
via a strain relief means 25. It is, of course, also possible to 
use the coupling device 24 for the connection to the welding ap- 
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paratus l . 

Basically, it is to be noted that not all of the previously 
mentioned components need be used or employed with the various 
welding methods or welding apparatus 1, such as, e.g., WIG de- 
vices or MIG/MAG apparatus or plasma devices. If, for instance, 
a multi-wire welding process and, in particular, a double-wire 
welding process is carried out, an additional welding apparatus 
1 is preferably used, wherein the two welding apparatus 1 will 
then be connected to a common welding torch 10, as is known from 
the prior art. To this end, the two welding apparatus 1 are con- 
nected via control lines so as to allow for the appropriate syn- 
chronization of the two welding apparatus 1, It is, of course, 
possible to us but a single welding apparatus 1, wherein the 
latter will then be configured so as to allow two or more inde- 
pendent power circuits to build up in order to obtain an inde- 
pendent control and regulation of the individual welding proc- 
esses . 

Figs. 2 to 5 depict an embodiment of a protective cap 27 to 
be inserted in a welding torch 10 having at least two contact 
tiibes 40, 41 (cf. Fig. 11), The contact tubes 40, 41 are en- 
closed by a common gas nozzle 28 and each comprise a bore for 
guiding and contacting a supplied welding wire 13. The contact 
tube 40, 41, which provides current transfer to the welding wire 
13, is preferably made of electrically conductive material, par- 
ticularly copper or a copper alloy, or is equipped with appro- 
priate contact means. The protective cap 27 is slipped on or 
placed over the contact tubes 40, 41, or over a partial region 
of the contact tubes 40, 41. To this end, the protective cap 27 
includes two openings 29, 30 for receiving the contact tubes 40, 
41. Furthermore, bores 31, 32 communicating with openings 29, 
30, respectively, for receiving the contact tubes 40, 41 are 
provided in the protective cap 27. The bores 31, 32 are arranged 
in the protective cap 27, or in a housing 33 of the protective 
cap 27, in a manner so as to extend in alignment or correspon- 
dence with the bores of the contact tubes 40, 41 with the con- 
tact tubes 40, 41 inserted, so that a fed welding wire 13 is 
able to exit at a welding site via the bores provided in the 
contact tubes 40, 41 and the bores 31, 32 provided in the pro- 
tective cap 27. In a preferred manner, the protective cap 27 
when used in a multi-wire welding torch and, in particular, a 
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double-wire welding torch 10 is designed such that a separate 
opening 29, 3 0 and bore 31, 32 are each arranged for every con- 
tact tube to be received. This ensures more precise positioning 
for the aligned transition between the bore of the contact tube 
and the bore 31, 32 of the protective cap 27 in order to safe- 
guard the friction-free conveyance of wires. 

The protective cap 27 and, in particular, the housing 33 of 
the protective cap 27 is made of a poorly electrically conduc- 
tive material having poor metal spatter adherence properties 
and, in particular, weld spatter adherence properties. The hous- 
ing 33 is preferably made of ceramics or ceramic-coated materi- 
als. Due to the use of an electrically non- conductive material, 
it has become feasible to slip the protective cap 27 over sev- 
eral contact tubes 40, 41 without the protective cap 2 7 causing 
a short circuit between the individual contact tubes 40, 41. By 
fully closing the contact tubes 40, 41 with the protective cap 
27 in the end region, i.e., in the region of the welding site, 
it is, moreover, ensured in an advantageous manner that, at the 
same time, also the spaces between the individual contact tubes 
40, 41 are covered so as to prevent the build-up of weld spatter 
in those spaces. If a contact tube 40, 41 having a coated ce- 
ramic surface as known from the prior art were, in fact, used, 
weld spatter would be able to collect between the contact tubes 
40, 41 and, hence, lead to a short circuit, if such contact 
tubes 40, 41 were applied in a multi-wire or double -wire welding 
torch. Furthermore, fastening elements 3 5 may be arranged on an 
outer surface 34 of the housing 33 of the protective cap 27 to 
establish a clamping or screwing connection with the gas nozzle 
28. The fastening elements 35 may, for instance, be comprised of 
at least one web 36 via which the protective cap 27 is connected 
with the gas nozzle 28 and held as the gas nozzle 28 is slipped 
on, and fastened to, the welding torch 10. This is schematically 
illustrated in Figs. 6 and 7. The protective cap 27 may, of 
course, be fastened to the welding torch 10 in the most diverse 
ways . 

The protective cap 27 may comprise a further opening 37 to 
receive further elements of the welding torch 10 and, in par- 
ticular, a partial region of a torch body (not illustrated) with 
the contact tubes fastened therein. Thus, all of the conductive 
elements of the welding torch 10 will be covered by the protec- 
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tive cap 27 in the region of the gas nozzle 28, i.e., at the end 
of the torch body. The protective cap 2 7 is, thus, slipped over 
all electrically conductive parts of the welding torch 10 such 
that no short circuit will ever occur between an electrically 
conductive part of the welding torch 10 and the gas nozzle 28 
due to weld spatters possibly adhering within the gas nozzle 28. 
Such a configuration of the protective cap 27 will require fur- 
ther bores 38 to be arranged on the protective cap 27 in order 
to allow the gas 8 supplied by the welding torch 10 to exit the 
interior of the gas nozzle 28. For the most different welding 
torches 10, these bores 3 8 may be arranged in the housing 3 3 of 
the protective cap 27 so as to appropriately correspond with the 
gas outlet openings provided on the welding torch 10. In the ex- 
emplary embodiment illustrated, radially peripheral bores 38 are 
provided on the housing 33, via which the gas 8 supplied by the 
welding torch 10 is able to emerge in the region between the gas 
nozzle 28 and the protective cap 27. 

In Figs. 8 to 10, another exemplary embodiment of a protec- 
tive cap 27 is shown. As in contrast to the variant embodiment 
according to Figs. 2 to 7, the protective cap 27 does no longer 
cover all of the contact tubes 40, 41, but is only arranged in 
the end region of the contact tubes 40, 41, i.e., in the region 
towards the welding site. The protective cap 27, thus, provides 
coverage to the ends of the contact tubes 40, 41. 

In accordance with the embodiment according to Fig. 11, it 
is also feasible for the protective cap 27 and the contact tubes 
40, 41 to form a common sandwich component 39. For the manufac- 
ture of the protective cap 27, commercial contact tubes 40, 41 
are embedded in the ceramic housing or ceramic -coated housing 33 
of the protective cap 27. The protective cap 27 with its inte- 
grated contact tubes 40, 41 is subsequently inserted in the 
welding torch 10, or fastened to the same, so as to establish an 
electric connection with the contact tubes 40, 41. Such a con- 
figuration enables the protective cap 27 and the contact tubes 
40, 41 to be fixed or removed in a single operation. A very 
rapid and simple exchange will, thus, be feasible. The basic 
difference of the sandwich construction according to Fig. 11 
from that of the prior art consists in that commercially avail- 
able contact tubes 40, 41 may be employed without any adaptation 
work, merely by being embedded into the protective cap 2 7 during 
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the manufacture of the same. By contrast, known constructions 
involve complex coating procedures for applying ceramic layers 
on the contact tubes 40, 41, which results in extremely high 
production costs. On the other hand, production costs with sand- 
wich components 3 9 according to Fig. 11 can be kept very low. 

It goes without saying that the shown exemplary embodiments 
of the protective cap 27 are not limited to the shapes illus- 
trated, but may be devised in any desired manner. Another con- 
figuration of the protective cap 27 comprising at least two con- 
tact tubes 40, 41 might also be realized by making the protec- 
tive cap 27 of several parts, particularly two parts, with the 
openings 29, 3 0 for the contact tubes 40, 41 being again pro- 
vided in the housing 33. In this case, the contact tubes 40, 41 
are inserted into a first part of the protective cap 27, on 
which a second part of the protective cap 27 is subsequently 
placed such that the contact tubes 40, 41 will be completely in- 
tegrated in the interior of the protective cap 27. In a pre- 
ferred manner, an end region of the contact tubes 40, 42 will 
then project out of the protective cap 27 so as to enable the 
contact tubes 40, 41 to be fastened to the welding torch 10 in 
order to provide an appropriate electric connection from the 
welding torch 10 to the contact tubes 40, 41. In this manner, 
the protective cap 27 can be directly fastened to the contact 
tubes 40, 41 so as to enable a simple exchange of the contact 
tubes 40, 41 in case of wear. 

If, on the other hand, the contact tubes 40, 41 are com- 
pletely integrated in the protective cap 27, the provision of a 
power supply for the contact tubes 40, 41 will be required. 
Thus, contact elements may, for instance, be integrated in the 
protective cap 2 7 to establish an electric connection to the 
contact tubes 40, 41, on the one hand, and to the welding torch 
10, on the other hand (not illustrated) . 



